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1 .o INTRODUCTION 

This Data Summary Report summarizes characterization activities conducted at 
Individual Hazardous Substance Site (IHSS) Group NENW located in the Buffer Zone 
(BZ) at the Rocky Flats Environmental Technology Site (RFETS) in Golden, Colorado. 
Characterization activities were conducted in accordance with the Buffer Zone Sampling 
and Analysis Plan (BZSAP) (DOE 2002a) and BZSAP Addendum #BZ-02-01 (DOE 
2002b). 

The IHSSs and Potential Areas of Concern (PACs) included in this report are listed in 
Table 1 and shown on Figure 1. 

Table 1 IHSS Group NE/NW Description 

PAC NE-1407 - OU 2 Treatment Facility 
PAC NE-1412 - Trench T-12 (located at OU 2 East 
Trenches) 
PAC NE- 14 13 - Trench T- 13 (located at OU 2 East 
Trenches) 
IHSS 174a - Property Utilization And Disposal (PU&D) 
Yard - Drum Storage Area 

2.0 SITE CHARACTERIZATION 

IHSS Group NE/NW information consists of historical knowledge (DOE 1992-2002) and 
55 additional sampling locations as described in BZSAP Addendum #BZ-02-01 (DOE 
2002b). The sampling specifications for the characterization samples collected are listed 
in Table 2. The locations of these samples and associated analytical results with Wildlife 
Refuge Worker (WRW) action levels (ALs) greater than background mean plus two 
standard deviations or detectionheporting limits are presented in Figures 2 through 6 and 
Tables 3 and 4. Figure 7 depicts areas prone to landslides and high erosion. A summary 
of the analytical results is presented in Tables 5 and 6. Surface and subsurface sum of 
ratios for radionuclides are presented in Tables 7 and 8. Deviations from planned 
sampling specifications are presented in Table 9. A summary of validated analytical 
records is presented in Tables 10 through 17. The real and quality control (QC) data are 
enclosed on a compact disc. 

No Further Accelerated Action (NFAA) for IHSS Group NE/NW is warranted based on 
the following Subsurface Soil Risk Screen (SSRS) identified in Figure 3 in Attachment 5 
of the RFCA Modification (DOE, et al. 2003). 

Screen 1 - Are the contaminant of concern (COC) concentrations below RFCA Table 3 
WRW Soil Action Levels? 

Yes, all COC concentrations are below the WRW ALs (Screens 2 and 3 are bypassed). It 
should be noted that plutonium-239/240 at sample location CW40-003 is 88 pCi/g (see 
Figure 6). However, this surface sample location is overlapped by IHSS 155 and is likely 

d; 1 
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to be associated with wind-blown contamination from the 903 Pad area. As such, it will 
be addressed as part of IHSS 155. 

Screen 4 - Is there an environmental pathway and sufficient quantity of COCs that would 
cause an exceedance of the surface water standard (SWS)? 

Contamination migration via erosion and groundwater are the two possible pathways 
whereby surface water could become contaminated by the East Spray Fields (IHSSs 
216.2 and 216.3), Trenches T-12 (PAC NE-1412) and T-13 (PAC NE-1413), and the 
PU&D Yard (IHSS 174a). Based on the review of Figure 1 of the RF’CA Modification 
Attachment 5 (DOE, et al. 2003), IHSS Group NE/NW is not located in an area prone to 
landslides or high erosion except for a small portion of the southeast corner of IHSS 
2 16.3 (see Figure 7). In addition, the nearest body of water is South Walnut Creek located 
approximately 800 feet north of IHSS Group NE. Based on the distance of the nearest 
body of water and the majority of the IHSS Group being in an area not prone to 
landslides or high erosion, it appears unlikely that this IHSS Group would cause an 
exceedance of the SWS. 

Groundwater in the area of IHSS Group NE flows in a northeasterly direction. Analytical 
data from groundwater monitoring wells in this area were reviewed. Wells 41 86,4286 
and 07891 were identified with contaminants above groundwater Tier I ALs. The 
contaminants are carbon tetrachloride, tetrachloroethene, trichloroethene, methylene 
chloride, dibromo-3-chloropropane 1,2 and plutonium-239/240. 

Wells 4286 and 07891 are located downgradient or crossgradient of IHSS Group NE and 
well 4186 is located upgradient of IHSS 216.2 and part of IHSS 216.3. Based on the 
position of the wells, it does not appear that this IHSS Group has caused a groundwater 
Tier I AL exceedance. Consequently, there does not appear to be a sufficient quantity of 
COCs that would cause an exceedance of the SWS. 

Screen 5 - Are COC concentrations below Table 3 Action Levels for Ecological 
Receptors? 

All COC concentrations are below the ALs for Ecological Receptors except for lead. 
Lead exceeds the Ecological Receptor AL of 25.6 mgkg in two surface soil locations. 
However, these widely-spaced locations appear to be “hot spots” that are not 
representative of the IHSS Group. 

Analytical results and the above Subsurface Soil Risk Screen indicate that an NFAA is 
justified for IHSS Group NE/NW. Approval of this Data Summary Report constitutes 
regulatory agency concurrence of this IHSS Group as an NFAA. This information and 
NFAA determination will be documented in the FY03 Historical Release Report (HRR). 

0 
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3.0 

Deviations from the planned sampling specifications described in BZSAP Addendum 
#BZ-02-01 (DOE 2002b) were approved through the consultative process with EPA and 
are presented in Table 9 

DEVIATIONS FROM PLANNED SAMPLING SPECIFICATIONS 0 

Table 9 
IHSS Group NE/NW Deviations From Planned Sampling Specifications .. 

walkdown and consultativt 
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4.0 DATA QUALITY ASSESSMENT 

The Data Quality Objectives (DQOs) for this project are described in the BZSAP (DOE 
2002a). All DQOs for this project were achieved based on the following: 

0 Regulatory agency approved sampling program design (BZSAP Addendum 02-0 1 
[DOE 2002b); 

Collection of samples in accordance with the sampling design; 

0 Results of the Data Quality Assessment as described in the following sections. 

4.1.1 Data Quality Assessment Process 
The DQA process ensures that the type, quantity and quality of environmental data used 
in decision making are defensible, and is based on the following guidance and 
requirements: 

0 EPA QMG-4, 1994a, Guidance for the Data Quality Objective Process; 

EPA QNG-9, 1998, Guidance for the Data Quality Assessment Process; Practical 
Methods for Data Analysis; and 

Verification and Validation (V&V) of the data are the primary components of the DQA. 
The final data are compared with original project DQOs and evaluated with respect to 
project decisions; uncertainty within the decisions; and quality criteria required for the 
data, specifically precision, accuracy, representativeness, completeness, comparability, 
and sensitivity (PARCCS). Validation criteria are consistent with the following RFETS- 
specific documents and industry guidelines: 

DOE Order 414.1A, 1999, Quality Assurance. 

0 EPA 540/R-94/012, 1994b, USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review; 

EPA 540/R-94/013, 1994c, USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review; and 

0 

0 

Kaiser-Hill Company, L.L.C.(K-H) V&V Guidelines: 

General Guidelines for Data Verification and Validation, DA-GRO 1 -v2,2002a. 

0 V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA-RCO 1 -v2, 
2002b. 

0 V&V Guidelines for Volatile Organics, DA-SSOl-v3,2002~. 

V&V Guidelines for Semivolatile Organics, DA-SS02-~3,2002d. 

“‘1 I 86 
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0 V&V Guidelines for Metals, DA-SSOS-V~, 2002e. 

Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5. 

This report will be submitted to the Comprehensive Environmental, Response, 
Compensation and Liability Act (CERCLA) Administrative Record (AR) for permanent 
storage 30 days after being provided to CDPHE and/or U.S. EPA. 

4.1.2 
Verification ensures that data produced and used by the project are documented and 
traceable in accordance with quality requirements. Validation consists of a technical 
review of all data that directly support the project decisions so that any limitations of the 
data relative to project goals are delineated and the associated data are qualified 
accordingly. The V&V process defines the criteria that constitute data quality, namely 
PARCCS parameters. Data traceability and archival are also addressed. V&V criteria 
include the following: 

Verification and Validation of Results 

0 

0 

0 

0 

0 .  
0 

0 

0 

0 

0 

0 

Chain-of-custody ; 

Preservation and hold-times; 

Instrument calibrations; 

Preparation blanks; 

Interference check samples (metals); 

Matrix spikeslmatrix spike duplicates (MSNSD); 

Laboratory control samples (LCS); 

Field duplicate measurements; 

Chemical yield (radiochemistry); 

Required quantitation limitslminimum detectable activities (sensitivity of chemical 
and radiochemical measurements, respectively); and 

Sample analysis and preparation methods. 

Evaluation of V&V criteria ensures that PARCCS parameters are satisfactory (i.e., within 
tolerances acceptable to the project). Satisfactory V&V of laboratory quality controls are 
captured through application of validation “flags” or qualifiers to individual records. 

Raw hardcopy data (e.g., individual analytical data packages) are currently filed by FUN 
and are maintained by Kaiser-Hill Analytical Services Division; older hardcopies may 
reside in the Federal Center in Lakewood, Colorado. Electronic data are stored in the 
WETS Soil and Water Database (SWD). 

87 7 
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Both quality control (QC) and real data, as of May 22,2003, are included on the enclosed 
CD. 

4.1.3 Accuracy 
The following measures of accuracy were evaluated: 

Laboratory Control Sample Evaluation; 

Surrogate Evaluation; 

Field Blanks; and 

Sample Matrix Spike Evaluation. 

Results are compared to method requirements and project goals. The results of these 
comparisons are summarized for RFCA COCs where the result could impact project 
decisions. Particular attention is paid to those values near ALs when quality control (QC) 
results could indicate unacceptable levels of uncertainty for decision-making purposes. 

Laboratory Control Sample Evaluation 

The frequency of Laboratory Control Sample (LCS) measurements, relative to each 
laboratory batch, is given in Table IO. LCS frequency was adequate based on at least one 
LCS per batch. The minimum and maximum LCS results are also tabulated, by 
chemical, for the entire project. While not all LCS results are within tolerances, project 
decisions based on AL exceedances were not affected. Any qualifications of results due 
to LCS performance exceeding upper or lower tolerance limits are captured in the V&V 
flags, described in the Completeness Section. 

0 
Surrogate Evaluation 

The frequency of surrogate measurements, relative to each laboratory batch, is given in 
Table 1 1. Surrogate frequency was adequate based on at least one set per sample. The 
minimum and maximum surrogate results are also tabulated, by chemical, for the entire 
project. Any qualifications of results due to surrogate results are captured in the V&V 
flags, described in the Completeness Section. 

Field Blank Evaluation 

Detectable amounts of contaminants within the blanks, which could indicate possible 
cross-contamination of samples, are evaluated if the same contaminant is detected in the 
associated real samples. When the real result is less than 10 times the blank result for 
laboratory contaminants and 5 times the result for non-laboratory contaminants, the real 
result is eliminated. None of the chemicals detected in blanks were detected at 
concentrations greater than ALs, therefore no significant blank contamination is 
indicated. 

Ll ‘3 88 
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132 
I32 

Table 11 

4-BROMOFLUOROBENZENE 90 126 %REC 
TOLUENE-D8 92 118 YOREC 

Number of Samples 
134 
134 
134 
134 

Analyte Minimum Maximum Unit Code" 
TERPHENYL-D14 20 86 %REC 
2-FLUOROBIPHENYL 24 78 %REC 
2-FLUOROPHENOL 22 75 %REC 
NITROBENZENE-D.5 21 80 %REC 

7439-92-1 

7439-93-2 

7439-96-5 

7439-97-6 

7439-98-7 

7440-02-0 

7440-22-4 

7440-24-6 

7440-3 1-5 

L 91 
"1 k, 

LEAD MS 78 127 8 8 %REC SW-846 
60 10/60 1 OB 

60 10/60 1 OB 

60 10/60 1 OB 

60 10/60 1 OB 

60 10/60 1 OB 

60 10/601 OB 

60 10/60 1 OB 

60 10/60 1 OB 

60 10/60 1 OB 

LITHIUM MS 86 99 8 8 %REC SW-846 

MANGANESE MS 0 242 8 8 %REC SW-846 

MERCURY MS 91 I02 8 8 %REC SW-846 

MOLYBDENUM MS 80 91 8 8 %REC SW-846 

NICKEL MS 79 98 8 8 %REC SW-846 

SILVER MS 85 142 8 8 %REC SW-846 

STRONTIUM MS 0 108 8 8 %REC SW-846 

TIN MS 71 96 8 8 %REC SW-846 
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0 
Number 

7440-36-0 ANTIMONY 

7440-38-2 ARSENIC 

7440-39-3 BARIUM 

7440-41-7 BERYLLIUM 

7440-43-9 CADMIUM 

7440-48-4 COBALT 

7440-50-8 COPPER 

7440-62-2 VANADIUM 

7440-66-6 ZINC 

7782-49-2 SELENIUM 

I 1096-82- AROCLOR- 1260 
5 

2 
12674-1 1- AROCLOR-1016 

108-88-3 TOLUENE 

108-90-7 CHLOROBENZENE 

71-43-2 BENZENE 

75-35-4 1,l-DICHLOROETHENE 

79-01-6 TRICHLOROETHENE 

100-02-7 P-NITROPHENOL 

106-46-7 P-DICHLOROBENZENE 
I 

108-95-2 PHENOL 

120-82- 1 1,2,4- 
TRIC HLOROBENZEN E 

12 1-14-2 2,4-DINITROTOLUENE 

129-00-0 PYRENE 

62 1-64-7 N-NITROSO-DI-N- 
PROPY LAMINE 

Table 12 
Sample Matrix Spike Evaluation 

Result] Minimum I Maximum 

MS 26 58 

MS 85 100 

MS 75 106 

MS 78 101 

MS 75 96 

MS 82 96 

MS 86 109 

MS 83 108 

Method 

60 I 0/60 1 OE 
8 8 %REC SW-846 

8270B 
10 10 %REC SW-846 

8270B 

8270B 

8270B 

8270B 

10 10 %REC SW-846 

10 10 %REC SW-846 

10 10 %REC SW-846 

92 
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CAS 
Number 

83-32-9 

87-86-5 

95-57-8 

Analyte Result Minimum Maximum Number of Number of Unit Laboratory 
Type Laboratory Laboratory Method 

Samples Batches 
ACENAPHTHENE MS 49 65 10 10 %REC SW-846 

8270B 

82700 

8270B 

PENTACHLOROPHENOL MS 20 61 10 10 %REC SW-846 

2-CHLOROPHENOL MS 52 69 10 10 %REC SW-846 - 

- 

4.1.4 Precision 
Matrix Spike Duplicate Evaluation 

Laboratory precision is measured through use of MSD. Adequate frequency of MSD 
measurements is indicated by at least one MSD in each laboratory batch. Table 13 
indicates that MSD frequencies were adequate. While some of the recoveries appear to 
be low, they would not result in rejection of data that affects the project decision. 

Table 13 
Sample Matrix Spike Duplicate Evaluation 
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Table 13 
Sample Matrix Spike Duplicate Evaluation 0 

Field Duplicate Evaluation 

Field duplicate results reflect sampling precision, or overall repeatability of the sampling 
process. The frequency of field duplicate collection should exceed 1 field duplicate per 
20 real samples, or 5 percent. Table 14 indicates that sampling frequencies were 
adequate. A common metric for evaluating precision is the relative percent difference 
(RPD) value; RPD values are given in Table 15. Ideally, RPDs of less than 35 percent 
(in soil) indicate satisfactory precision. Values exceeding 35 percent only affect project 
decisions if the imprecision is great enough to cause contradictory decisions relative to 
the COC (i.e., one sample indicates clean soil whereas the QC partner does not). As 
indicated by the data in Table 15, a number of analytes, generally metals, VOCs and 
SVOCs, have RPDs greater than 35 percent. Values exceeding 35 percent only affect 
project decisions if the imprecision is great enough to cause contradictory decisions 
relative to the COC (i.e., one sample indicates clean soil whereas the QC partner does 
not). This scenario is possible for lead and arsenic; however, the elevated concentrations 
above Ecological Receptor ALs are considered. 

0 

0 
:'i "I 94 
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Test Method Name 

GAMMA SPECTROSCOPY 
GAMMA SPECTROSCOPY 

S W-846 60 1 0160 1 OB 
SW-846 601016010B 

SW-846 6200 
SW-846 8082 
SW-846 8082 
SW-846 8260 
SW-846 8260 

SW-846 8270B 
SW-846 8270B 

Sample Code Number of YO Duplicate 
Samples Samples 

REAL 12 25 
DUP 3 

REAL 23 26 
DUP 6 

REAL 2 
REAL 18 28 
DUP 5 

REAL 39 21 
DUP 8 

REAL 37 16 
DUP 6 

- 

Table 15 
RPD Evaluation 

1,1,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,l -DICHLOROETHANE 
1,1-DICHLOROETHENE 
1,2,4-TNCHLOROBENZENE 
1,2-DICHLOROETHANE 
Il,2-DICHLOROPROPANE 
2,4,STRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHY LPHENOL 
2,4-DINITROPHENOL 
2,4-Dn\lITROTOLUENE 
2,6-DINITROTOLUENE 
2-BUTANONE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-NITROANILINE 
4-CHLOROANILINE 
4-METHY L-2-PENTANONE 
ACENAPHTHENE 
ACETONE 
ALUMINUM 
ANTHRACENE 

17.86 
17.86 
17.86 
17.86 
194.87 
17.86 
17.86 
13.70 
13.70 
13.70 
13.70 
17.14 
13.70 
13.70 

194.82 
13.70 
13.70 
17.14 
13.70 
18.18 
98.04 
193.16 
85.97 
98.04 

95 
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Table 15 
RPD Evaluation 
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Table 15 
RPD Evaluation 

Analyte Max of RPD 
Y O  

METHYLENE CHLORIDE 147.32 
MOLYBDENUM 187.73 
NAPHTHALENE 194.87 
NICKEL 105.26 
NITROBENZENE 13.70 
N-NITROSODIPHENY LAMINE 13.70 
‘PENTACHLOROPHENOL 17.14 
,PHENOL 13.70 
PYRENE 172.09 
SELENIUM 65.65 
SILVER 181.74 
STRONTIUM 170.92 
TETRACHLOROETHENE 173.28 
TIN 66.67 
TOLUENE 17.86 
TRANS- 1,3-DICHLOROPROPENE 17.86 
TRICHLOROETHENE 130.16 
VANADIUM 1 18.72 
VINYL CHLORIDE 17.86 

11 1.36 

July 2003 7 

Completeness 

Based on original project DQOs, a minimum of 25 percent of ER Program analytical (and 
radiological) results must be formally verified and validated. Of that percentage, no more 
than 10 percent of the results may be rejected, which ensures that analytical laboratory 
practices are consistent with quality requirements. Table 16 shows the number and 
percentage of validated records (codes without “l”), the number and percentage of 
verified records (codes with “l”), and the percentage of rejected records for each analyte 
group. Frequency of validation did not meet project goals for any of the analytical suites. 
However, programmatic goals, shown in Table I7 indicate the DQO of 25% frequency is 
attained for PCBs, ICP metals, and radionuclides via alpha spectroscopy. 

4.1.5 Sensitivity 
Reporting limits, in units of ug/kg for organics, mg/kg for metals, and pCi/g for 
radionuclides, were compared with RFCA WRW and Ecological Receptor ALs. 
Adequate sensitivities of analytical methods were attained for all COCs that affect project 
decisions. “Adequate” sensitivity is defined as a reporting limit less than an analyte’s 
associated AL, typically less than one-half the AL. 

/ti/ 97 
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0 

4.1.6 Summary of Data Quality 
The RPD values greater than 35 percent indicate that the sampling precision limits of 
some analytes have been exceeded. However, the imprecision does not affect project 
decisions because the only AL exceedances are Ecological Receptor ALs for arsenic and 
lead and no records were rejected. Compliance with the project quality requirements and 
RFETS validation goal of 25% of all analytical records indicates that these data are 
adequate. If additional V&V information is received, IHSS Group NENW records will 
be updated in the Soil Water Database. Data qualified as a result of additional data will 
be assessed as part of the Comprehensive Risk Assessment process. Data collected and 
used for IHSS Group NENW is adequate for decision-making. 

Table 16 
Validation and Verification Summary 

~ 

J l  1 0 1 0 0 0 
JB 6 0 0 0 0 6 

JB 1 61 0 0 0 0 61 
UJ 63 0 30 0 27 6 
UJ 1 56 1 0 138 133 162 128 
Total 21883 928 3574 770 8695 7916 

Total Validated 3637 0 497 119 1646 1375 
% Validated 17% 0% 14% 15% 19% 17% 

Total Verified 20955 0 3574 770 8695 7916 
YO Verified 96% 0% 100% 100% 100% 100% 
YO Rejected 0.0 I Yo 0.00% 0.06% 0.00% 0.00% 0.00% 

KEY: 1, V 1 - Verified 

Estimated 
UJ1 - Estimated detection limit 
J, V - Validated 

J, J1 - 

98 
[C i 





Dulu Sitriirnury Report - I H S S  Groirp NE/NW Jiily 2003 

5.0 REFERENCES 

DOE, 1992-2002, Historical Release Reports for the Rocky Flats Plant, Rocky Flats 
Plant, Golden, Colorado. 

DOE, 1999, Order 414.IA, Quality Assurance. 

DOE, 2000, Rocky Flats Cleanup Agreement, Attachment 5, March. 

DOE, 2002a, Buffer Zone Area Sampling and Analysis Plan, Rocky Flats Environmental 
Technology Site, Golden, Colorado, June. 

DOE, 2002b, Buffer Zone Sampling and Analysis Plan Addendum #BZ-02-01. Rocky 
Flats Environmental Technology Site, Golden, Colorado, April. 

DOE, CDPHE and EPA, 2003, Rocky Flats Cleanup Agreement (RFCA) Modification, 
Rocky Flats Environmental Technology Site, Golden, Colorado, June. 

EPA, 1994a, Guidance for the Data Quality Objective Process, QA/G-4. 

EPA, 1994b, USEPA Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, 540/R-94/0 12. 

EPA, 1994c, USEPA Contract Laboratory Program National Functional Guidelines for 
0 

Inorganic Data Review, 540/R-94/0 13. 

EPA, 1998, Guidance for the Data Quality Assessment Process; Practical Methods for 
Data Analysis, QNG-9. 

K-H, 2002a, General Guidelines for Data Verification and Validation, DA-GRO 1 -v2, 
October. 

K-H, 2002b, V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA- 
RCOl-v2, October. 

K-H, 2002c, V&V Guidelines for Volatile Organics, DA-SSO 1 -v3, October. 

K-H, 2002d, V&V Guidelines for Semivolatile Organics, DA-SS02-v3, October. 

K-H, 2002e, V&V Guidelines for Metals, DA-SSOS-V~, October. 

Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ESA3RMS-5. 



ENCLOSURE 

IHSS GROUP NENW REAL AND QUALITY 
CONTROL DATA 

(Compact Disc) 



do0 m 

# 



0 
0 
0 
0, co 
0 
N 

0 
0 
0 
co 
co 
0 
N 

0 
0 
0 
b 
co 
0 
N 

0 
0 
0 
(D 
co 
0 
N 

C 
C 
C 
IC 
02 
C 
N 

C 
C 
C 
-3 cc 
C 
0 

C 
C 
C cr 
a: 
C 
0 

C 
C 
a 
5 

0 0  
0 0  
lnln 
b0 
om 

0 0  

0 0  
0 0  
ln0 r m  
corn nr 

8 %  

0 0  8 8  

22 0 0  

0 0  y? 
r 

r 

m 
8 
Y 

cd 

-0 -0 

m I a 
I 
a 

I 
I a 

3 
3 
3 
3, u 
3 u 

3 
3 
3 
XJ 
x) 
3 u 

2 
3 

x) 
3 u 

? 

7 
3 
3 
9 
x) 
3 
N 

3 
3 
3 
0 
;o 
0 
N 

0 
0 
0 
d 
CO 
0 cu 

0 
0 
0 
M 
CO 
0 
c\i 

0 
0 
0 
N 
CO 
0 
cu 



m 

d 

u) 
u) 

E 

1 , 
0 '  

I s 
v) 

0 
0- m 

0 
0 
0 
0 

0 0 0 
0 0 0 
0 0 0 
cc) N T 

m m in 
b r- r- 

in 
r. 

0 
0 u 
0, 
CO 
0 
N 

0 
0 
0 
co 
CO 
0 
c\1 

0 
0 
0 
r- 
CO 
0 
N 

0 
0 
0 
(D 
CO 
0 
N 

0 
0 
0 
m 
CO 
0 
N 

0 
0 
0 

0 
N 

8 

0 
0 
0 

co 
0 
hl 

m 

0 
0 
0 
N co 
0 
(u 

3 
3 
3 
5, 
23 
3 
N 

3 
3 
3 
23 
30 
3 
N 

3 
3 
3 
P. 
23 
3 
N 

3 
3 
3 
;D 
co 
3 
ni 

0 
0 
0 
10 
03 
0 
N 

0 
0 
0 
0" 
W 
0 
N 

0 
0 
0 
cc) 
W 
0 
N 

0 
0 
0 
N 
CQ 
0 
ni 

\' 

Y 
, 
\\ 

\ 

\ 

'? 

\ 

,' ' 

_ -  _ -  

I b u o o o o u u o o u u u u u u u u u u  1-4 5555555555555555555 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

1 

/ 

0 .  0 
0 

i 

0 0 0 0 
0 

0 
0 

0 0 
0 

0 0 
0 a 0 0 0 
in m N 
r- m m in 

r- r- r- 
7 

2 



C 
0 

+ 
a, 
a, 
LL .- 

m 
m 
U 

m 

2 

9 
a 

ro ro 

v) 
0 

7 

z 1 . . . .  

. . . ,  . . . .  . . .  . . .  

. . . .  

U m 

r 
2 
ii 

\ 
\ 

/ 
\ 

\ 

> w 
Y 

o n  

0 
c 
f 

\ 

\ \  t-- \ \  I 

I o  $' a 8  3: a P  

b 

lo/ 0 

0 

\ ' '\ 
\. 

8 z 
3 

1 
0 0 

x 

, 

0 

in 

in 
IC 

0 

in 

R 

. e- 
> -  



0 
0 
0 
cn 
03 
0 
N 

0 
0 
0 

a, 
0 
N 

m 

0 
0 
0 
b 

0 
N 
m 

c? 
0 
0 
a 
0 
N 

m 

0 
0 
0 
In 
a, 
0 
c-4 

0 
0 
0 
-;f 
a, 
0 
N 

0 
0 
0 
m 
a, 
0 
N 

0 
0 
0 
c-4 
a, 
0 
N 

m J -  
$ b  

L 

, 

I I 
0 0 
0 0 
0 0 

m 

0 
0 
0 
CT) 
m 
0 
N 

0 
0 
0 m m 
0 
N 

Q 
0 
0 
pc 
c3 
0 
N 

CU 
0 
0 
(D 

N 
m 
a 

0 
0 
0 
m m 
0 
N 

0 
0 
0 * 
02 
0 
c.i 

0 

0 
m 
a; 
0 
N 

a 

a 
a 
0 

N 
m 
0 
N 



cn a, 

v) 
ZI rn 
0 

CI .- c3 
0 
4 
cd 

L '520 S 
0 L 

: $  L 

I 

U 
(u 
0 
E 
U 
a, > 
(u 
a, 

U 
(u 
0 
E 
tl 
5 

t- 
W 
ld 3 L a ,  

0 m 
t 
3 
v) 

U 

(u 
Q 

a. 

F 

F 
C 
0 
w 
0 
w 
P 

- 
0 
0 
0 
LC 
P 

0 
0 
0 

03 
0 
hl 

m 

3 
0 
0 
33 
33 
3 
SI 

3 
3 
3 
30 
m 
3 
N 

3 
3 n . 
I3 
3 
U 

3 
3 
3 

0 
3 
\1 

. 

t 

I 

i i 
I '  I 

\ 
'\ 

\ 

i I I 
i 
i 
i 

/ 
i 

i 
I 

+ c 

-! I 

i 

/" 
/' 

. 

cv 

r 
d- 

z 

T 

0 
0 
0 
0 
Ln 
P P P P 



I 0 cn 
I= 

Z O  

a> .- a P r  
c-' a, 
a, 
LL 
0 
0 
r\l 

0 
2 

0 

0 
0 
F 

U rn 
2 
U 
a, > rn a. 

0 ,  

> 
W 
LL L L  

u v  

i: 
0 
U 

CCJ 
Q 

[I 

rc 

2! 

2 

s 

2 

2 

4 
U 

(u 
Q 

L 

+ 
0) 
E 
m 

- 8 8  lii ts  I 


